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JOB PERFORVANCE REPORT

State of: |daho Nanme: Put-and- Take Hat chery Trout
Eval uati ons

Project: F-73-R 16
Title: Fingerling/ Catchabl e Eval uations

Subpr oj ect : \A

Study: 111 Job: 1

Peri od Covered: April 1, 1993 to March 31, 1994

ABSTRACT

W& began new stocking evaluations in 1992 to conpare the relative returns
and costs to the creel for fingerling versus catchable rai nbow trout Oncorhynchus
nmykiss in 13 lakes and reservoirs statewide. Al waters were stocked with both
fingerlings and catchables. W conducted stratified random creel censuses to
docunent relative returns and cost per fish in the creel in each water. W also
assessed |immol ogical characteristics, zooplankton size and species conposition
and fish comunity in each.

The 1993 return data are inconplete for nobst of the study waters. Returns
for 1992 catchables ranged from 6.4% in Spirit Lake to 60.8% in Wnder Reservoir,
with estimated cost per fish harvested of $8.48 and $0.89, respectively. Two-
year cunul ative returns (and cost per fish) on Magic and Little Wod reservoirs
were 28.4% ($1.90) and 38.1% ($1.41), respectively. The majority of the harvest
in both occurred the year of stocking; weight returns on catchables were 30.5%
in Magic and 58.5%in Little Wod reservoirs.

Spring fingerlings were evaluated in Magic and Little Wod reservoirs. For
1992- stocked fish (80 mm, cumulative weight returns through 1993 were 138% and
299% respectively. Approximate costs per fish in the creel were $1.32 in Mgic
Reservoir and $0.64 in Little Wod Reservoir.

Eval uations of 1992 fall fingerlings were conpleted in two of the study
waters. Return by nunber through 1993 was 0.1% in Magic Reservoir and 0.3% in
Little Wod Reservoir; cost per fish in the creel was $124 and $38, respectively.
Based on el ectrofishing surveys, fall fingerlings also had poor or no survival in
Twi n Lakes, Chesterfield Reservoir, and Wnder Reservoir. W should nonitor the
performance of 1993 fall fingerlings, which were stocked under much better
wat er conditions than the 1992 fi sh.

W also assessed survival and growh of 1992-stocked catchables and
fingerlings in one trophy trout water, Daniels Reservoir. W used two nethods
to estinmate abundance. One was a standard Peterson mark-recapture estimte and
the other was a one-sanple estimate using 1993-stocked catchables as the narked
group. The one-sanple nethod required about half the effort of the Peterson
estimate, and confidence intervals were snaller. Survival after 1 year was poor
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at 4.8 to 5.9% and 8.7 to 15.7% for catchables and fingerlings, respectiviely.
Gowth rates were good, but fish survival and condition were poor. Stocking
rates in trophy waters should probably be at |east 50% | ower than in general
regual tion waters.

Aut hor :

Jeff C. Dillon
Seni or Fishery Research Bi ol ogi st
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INTRODUCTION

Rai nbow trout Oncorhynchus nykiss are the nost popular game fish in |daho
(Reid 1989). To neet this demand, the |daho Departnent of Fish and Gane (|DFGQ
resi dent hatcheries produce over 8 million rainbow trout annually for stocking
into |akes, reservoirs and streanms statewide (Dillon and Megargle 1994). CQur
annual resident hatchery budget ($2.65 mllion) represents 35% of the annua
resident fisheries budget of $7.54 mllion.

About 75% of the catchabl e-size fish and 90% of the fingerling rai nbow trout
| DFG produces are stocked in |akes and reservoirs. Mst waters receive sone
conbi nati on of spring and fall fingerlings in addition to catchable-size fish.
In nmost of these waters, fish stocked at catchable sizes can grow substantially
before they are harvested. Thus, nany waters stocked with catchable-size fish
are essentially managed as put-and-grow fisheries.

Because of hatchery program costs, it is inportant to maximze the
efficiency of stocking. This neans determining the best size of fish, nunber,
and time of year to stock in each water. In the past, few stocking eval uations
in Idaho have conpared relative returns of fingerling and catchable-size fish in
| akes and reservoirs (Dillon and Megargle 1994). Stocking strategies have been
devel oped based on the experience and trial-and-error of individual fisheries
managers. As with nost other states, we have no standardized approach to
determ ne appropriate stocking strategies. W have return targets for fingerling
fisheries (100% by weight; IDFG 1990), but it is unclear how often we neet this
obj ecti ve.

| DFG began new stocking evaluations in 1992 to better define the tradeoffs
between fingerling and catchable stocking strategies in Idaho |akes and
reservoirs. | also included data from eval uati ons begun in 1990 and 1991 on two
waters. This report provides prelinmnary results, but most of the present
evaluations will not be conpleted until fall of 1994. Final results will allow
us to develop stocking criteria for fingerlings. These wll include a
description of |ake types (productivity, fish comunity) in which fingerling
stocking is likely to be successful, and recommendations for size, stocking
density and tinmng to optinize survival and returns.

I DFG currently manages ten |akes and reservoirs for trophy trout. These are
also stocked with various conbinations of fingerlings and catchables.
Regul ations focus on restricting harvest, with a two-fish >20 in (508 mj bag
l[imt and artificial lures and flies with barbless hooks only. The objective of
the regulation is to reduce angling nortality and provide increased catch rates
with at |east 20% of the fish >400 mm (| DFG 1991).

Despite IDFG s stated objective for trophy trout waters, many anglers expect
these waters to provide regular catches of 20-in trout (Don Anderson, Dick
Scully, |IDFG personal conmmunication). It remains unclear, however, whether nost
of these waters have the ability to consistently produce trophy fish. Trout
growth rates, survival, and longevity deternine trophy potential. Growh and
survival are influenced by forage availability and fish densities (stocking
rates), and domesticated hatchery fish are typically short-lived, persisting only
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2-3 years after stocking (Dillon and Megargle 1994). In 1993, we attenpted to
eval uate recruitnment (nunber stocked), growth and survival of rainbow trout in
two reservoirs, Daniels and 24-Mle.

PROIECT GOAL

To maximze the effectiveness of trout stocking programs in |akes and
reservoirs to neet nmanagenent goals for |daho fisheries.

OBJECTI VES

1. To describe | ake characteristics associated with successful and unsuccessf ul
put - and-grow trout fisheries.

2. To develop stocking guidelines (size, stocking density, timng) for
fingerling trout in | akes and reservoirs.

3. Describe potential trophy trout production in Daniels and 24-Mle
reservoirs.

STUDY AREA

For the 1993 evaluations, we included 11 study waters (Figure 1)
representing a range of conditions (productivity and species conpositions). Two
reservoirs, Daniels and 24-Mle, are nanaged under trophy regulations (two-fish
limt, none under 508 nm. W also included data from recently conpleted
stocking evaluations on CJ. Strike Reservoir (Allen and Holubetz 1993) and
Cascade Reservoir (Janssen and Anderson 1993).

METHCDS

Fi ngerl i ng- Cat chabl e Tradeoffs

St ocki ng

| DFG stocked differentially marked fingerling and catchable rainbow trout
into each study water. Stocking rates and sizes varied wth nanagenent
strategies for individual waters (Table 1). Al waters received catchabl e-sized
(200- 250 mm total length) fish. Fingerlings were stocked in the spring (75-
100 nm), in the fall (125-175 mm), or both.
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. Hauser Lake
. Cascade Res.
. C.J. Strike Res.
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Figure 1. Locations of study waters for
fingerling-catchable stocking experiments.



Tabl e 1. Rai nbow trout stocking data for 13 Idaho waters with fingerlings-catchable stocking evaluation (IDFG
hat chery records.

Nunber of Mean Nunber of Mean
cat chabl es [ engt h I D fingerlings  engt h I D
WAt er Year st ocked Dat e (.M mar k' st ocked Dat e (mm mar k
Spirit Lake 1992 7, 000 04/ 92 AC 45, 000 NM
Hauser Lake 1992 9, 000 04/ 92 AC 19, 000 NM
Cascade Reservoir 1990 0 - - 169, 000 09/ 90 165 LV
145, 000 05/ 90 178 RV
130, 000 10/ 90 124 AC
265, 000 06/ 90 150 NM
1991 150, 000 06/ 91 250 RM 100, 000 05/ 91 114 NM
139, 500 10/ 91 150 RD
145, 600 10/ 91 165 oD
111, 220 10/ 91 178 GD
C.J. Strike Reservoir 1991 0 - - - 26, 390 12/16 140
1992 0 - - - 7,875 03/ 25 203
Magi ¢ Reservoir 1992 33, 850 05/ 07 224 LM 201, 400 04/ 02 83 NM
97, 345 120 AC
1993 36, 400 05/ 26 221 RM 387, 050 04/ 09 100 NM
5N RARK 10/ 929 128 AC
216, 345 10/ 08 131 NM
Littl e Wod Reservoir 1992 7,600 04/ 92 229 LM 54,000 04/ 92 80 NM
15, 000 09/ 92 125 AC
1993 10, 113 05/ 93 250 RM 48, 600 05/ 93 78 NM
54, 000 10/ 93 125 AC

J1 T1



Tabl e 1. conti nued.

Nunber  of Mean Nurber of Mean
cat chabl es [ ength I D fingerlings  ength I D
Wat er Year st ocked Dat e (mm Ivar k? st ocked Dat e (il nar k”
Springfield Reservoir 1992 3,073 02/ 92 264 AC 25, 008 10/ 92 157 NV
2,000 05/ 92 239 AC
1, 680 06/ 92 244 AC
Dani el s Reservoir 1992 4,690 03/ 92 196 AC 15, 829 09/ 92 162 NM
1993 4, 688 05/ 93 229 LM 15, 951 10/ 93 127 NM
Twi n Lakes 1992 11, 076 05/ 92 244 AC 37, 630 09/ 92 163 NNV
1993 11, 141 05/ 93 229 LM 37,637 09/ 93 152 NM
W nder Reservoir 1992 13, 198 05/ 92 241 AC 9, 944 09/ 92 160 NNV
1993 2,349 05/ 93 229 LM 6, 450 09/ 93 127 NM
Treasureton Reservoir 1992 15, 960 05/ 92 239 AC 0 - - -
1993 16, 002 05/ 93 229 LM 54, 060 09/ 93 152 NM
Chesterfield Reservoir 1992 20, 000 03/ 92 193 AC 134, 995 09/ 92 160 NN
1993 39, 995 05/ 93 229 LM 129, 850 09/ 93 165 NM
24-M |l e Reservoir 1992 1,136 05/ 92 244 AC 1, 859 09/ 92 160 NV
1993 550 05/ 93 229 LM 1, 860 09/ 93 152 NM

a LV = left ventral

= orange dye mark;

J1-T1

clip; RV =right ventral

GD = green dye mark; RM = right maxillary clip; LM = left

clip) AC = adipose clip;

NM = not marked; RD = red dye mark; OD

maxillary clip.



V& estimated nean size at stocking in nost cases by neasuring total |ength
(mllimeter) of 100 fish prior to release (Table 1). For five waters (Spirit
Lake, Hauser Lake, Cascade Reservoir, CJ. Strike Reservoir, and Little Wod
Reservoir), mean lengths were apP_I’OXI mated from pound counts. Various
conbi nations of naxillary clips, fin clips, and dye narking were used to identify
year and size at planting in 12 waters (Table 1). In CJ. Strike Reservoir,
fingerlings and catchables in the creel were identified by fin erosion patterns.
In the renmaining waters, flngerllngs were narked only when we needed to
differentiate between spring and fall releases, or to identify different strains
stocked at the same tine.

V¢ rated the condition of fish at planting using the pyloric fat index (PF;
Goede 1987) for seven waters in 1992 and nine waters in 1993. A mini num of 30
fish were anesthetized and eviscerated at the hatchery. VW visually estinated
PFls for individual fish as:

- no fat apparent on the pyloric cecae
- <50%of the cecae covered with fat
50% cover ed

- >50%but | ess than 100% cover ed

- 100%of the cecae covered with fat

A WNEF O
1

W used the nmean of individual PFIs to represent condition of the fish at
pl anti ng.

Contribution to the Oeel

Conpl ete random zed creel censuses were developed for each fishery to
nonitor returns and contribution to the creel of narked groups (MArthur 1993).
Oeel clerks were instructed to check individual fish for narks and record
I engt hs and wei ghts of harvested fish.

| used return estinmates from creel census data and hatchery rearing and
planting costs to estimate cost per fish harvested for each stocked group and
| ake. For put-and-take fish | calculated both standardi zed and actual costs to
the creel. Standardi zed cost was based on the statew de average cost to raise
one put-and-take fish ($0.54; Appendix A). Production and transport costs
actually vary from one hatchery to another, however (Appendix A). Actual cost
to the creel was based on rearing and transport costs for the the particul ar
hatchery providing the fish to each water (Appendix A). No hatchery-specific
cost estimates were available for spring or fall fingerling rainbow trout. |
used the nmean cost per kilogram of catchable fish ($3.58/kg; |DFG unpublished
data) to estinate cost per spring and fall fingerling at $0.05 and $0.12,
respectively.
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Growt h and Condition

We sanpled nine waters nonthly (May-Cct) by electrofishing to nonitor growth
and condition of stocked fish. W nmeasured (nmm) and weighed (g) all marked fish
captured. W estimated average growth through Cctober by conparing nmean |ength
at capture to nean length at stocking. Gowth of spring-planted fish through
Cctober was expressed as millinmeter per day. Gowh of the previous year's fal
fingerlings was expressed as mllinmeter per year

We used relative weight (W; Anderson 1980) to describe average nonthly
condi tion of sanpled fish. W cal cul ated individual relative weights as:

W = Cbserved Wight x 100 (1)
St andard Wi ght

Standard wei ghts (W) were based on the fornul a:
LogWw = -5.194 + 3.098LogL (Anderson 1980)

where L = total length (mMmj.

Lake Characteristics

To describe the influence of |ake characteristics on rainbow trout growh
and returns we collected basic |imology, norphonetry, and species conposition
data for each water. Limmology data were collected two to three tines from May-
Sept enber and i ncl uded:

Tot al phosphor ous

Alkalinity

Tot al dissol ved solids

Conductivity

Tenperature and oxygen profiles

Secchi di sk transparency

Zoopl ankt on speci es conposition and size structure

NogokwbeE

Sanpling and anal ysis nethods are reported in detail in Dillinger (1993).

We al so described useable trout habitat (UTH) and naxi mum trout habitat
(MH) in June, July, and Septenber for six waters, and in June and August for
anot her six. Useable trout habitat was defined as water with tenperatures <19°C
and oxygen 2bng/l (Heimer and Howser 1990), while MIH was defined as water wth
tenperatures <21°C and oxygen 23ng/| (after Van Vel son 1986).
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Trophy Trout Eval uations

In May of 1993, we attenpted to estimate survival of fish stocked in 1992
into the two trophy waters, Daniels and 24-M|le reservoirs. These waters have
a 20-in (508 M) mnimum length regulation. W assuned, therefore, that none of
the fish planted in March (196 mm) and Septenber (162 mm) of 1992 were harvested

prior to our sanpling.

Prior to stocking the 1993 catchables, we electrofished for two nights on
Dani el s Reservoir and one night on 24-Mle Reservoir. W recorded |engths and
marked all captured fish with a caudal fin punch. The 1993 catchables were
stocked 2 d later. We did recapture runs 11-12 d after the marking runs.

W estimated abundance of 1992 stocked fish and earlier plants by two
met hods. We calculated one estimate by the standard Peterson approach (Ricker
1975) using the above el ectrofishing captures as narked fish. W then cal cul ated
one-sanple estimtes using the 1993-stocked catchables as the narked group
(Hepworth et al. 1991) with the follow ng formula:

N=(M1)(Ct) - M (2)
(R+D)

where M = nunber of newly stocked fish
C = nunber of other fish sanpled in the recapture run
R = nunber of newly stocked fish recaptured

We expressed survival of 1992 stocked fish as a percentage of the nunbers
stocked for each group. We estimated standing stock (kilogram per hectare) for

each group using a nean weight fromthe total electrofishing catch. W excluded
the 1993 stocked fish fromour estinate of total standing stock.

RESULTS

Fi ngerl i ng- Cat chabl e Tradeoffs

Contribution to the Creel

The 1993 harvest estinates for the seven Southeast Region and two Panhandl e
Region waters were not conpleted in tine for inclusion in this report. W
include here the 1992 and 1993 creel census results for Magic and Little Wod
reservoirs (Table 2), in addition to earlier data for other waters (Appendix B).

Return rates in 1993 for fall 1992 fingerlings were 0.3% in Little Wod
Reservoir and 0.1% in Magic Reservoir (Table 2). No estimate of weight return
was possible due to | ow sanples fromthe creel.
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Tabl e 2. Sunmary of stocking, effort, returns, and cost per fish in the creel for fingerling and catchabl e rai nbow
trout in Magic and Little Wod reservoirs, 1992-1993.

1992 Returns 1993 Returns
weight 1992 1993 Proportion Proportion Estimated

Number  Size stocked Effort Effort of total of total Total returns through 1993 per return
water and vear  stocked  (mm_(ka)  (h/hectare) (h/hectare) nNumber (%)  harvest Number (%) harvest Number (%) kg (%)  through 19932
Magic Reservoir 1992
spring fingerlings 201,400 83 1,679 300 71 6,180 (3.1) 29% 1,469 (0.7) 10% 7,649 (3.8) 2,324 (138) $1.32
spring catchables 33,850 224 4,207 300 71 9,363 (27.6) 45% 242 (0.8) 2% 9,605 (28.4) 2,300 (55) $1.90
fall fingerlings 97,345 120 1,952 300 71 - - 94 (0.1) <1% 94 (0.1) - $124.00
Magic Reservoir 1993
spring fingerlings 100 3,280 71 - - 1,836 (0.5) 13% 1,836 (0.5) 215 (6.5) $10.54
spring catchables 36,400 221 4,313 71 - - 10,208 (28.1) 70% 10,208 (28.1) 3,688 (8.6) $1.94
fall fingerlings 50,868 165 1,839 71 - - - - - -
Little wood Reservoir 1992
spring fingerlings 54,000 80 303 250 89 0 0 3,687 (7.2) 30% 3,687 (7.2) 907 (299) $0.64
spring catchables 7,600 229 1,011 250 89 2,400 (31.5) 31% 505 (6.6) 4% 2,905 (38.1D) 592 (58.5 $1.41
fall fingerlings 15,000 125 325 250 89 - - 47 (0.3) <1% 47 (0.3) $38.00
Little wood Reservoir 1993
spring fingerlings 48,600 78 256 - 89 - - 179 (0.4 <1% 179 (0.4 - $13.57
spring catchables 10,113 250 1,750 89 - - 6,395 (63.2) 50% 6,395 (63.2) 1,358 (78) $0.85

fall fingerlings 54,000 125 1,171 - 89 - - - - - - -

8 Based on cost per fish stocked of $0.05 for spring fingerlings, $0.12 for fall fingerlings, and $0.54 for catchables.
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First-year returns by nunber for spring 1993 fingerlings were 0.4 and 0.5%
in Little Wod and Magic reservoirs, respectively (Table 2). Cunulative returns
after 2 years for spring 1992 fingerlings were 7.2 and 3.8% in Little Wod and
Magi ¢ reservoirs, respectively. Cunulative weight return was alnmopst 300% in
Little Wod Reservoir and 138% in Magic Reservoir. Spring 1992 fingerlings
conprised 30% and 10% of the 1993 harvest in Little Wod and Magic reservoirs,
respectively.

Esti mated cost per harvested fall 1992 fingerling was $38.00 in Little Wod
Reservoir and $124.00 in Magic Reservoir (Table 2). Cost per harvested spring
1992 fingerling was $1.11 in Little Wod Reservoir and $2.10 in Mugic Reservoir.

First-year returns of 1992 catchables ranged from 6.4% in Spirit Lake to
60.8% in Wnder Reservoir (Appendix B). Cumulative returns by nunber after 2
years were 38.2% in Little Wod Reservoir and 28.4% in Mgic Reservoir.
Curul ati ve weight return was 58.5% in Little Wod Reservoir and 30.5% in Magic
Reservoir (Table 2). For 1993 catchables, return by nunber was 28% in Mgic
Reservoir and 63% in Little Wod Reservoir, and they conprised 70% and 50% of the
total harvest, respectively (Table 2).

Growt h and Condition

Gowh through md-Cctober for 1993 catchables ranged from 0.34 mid in
Little Wod Reservoir to 1.39 mmd in Springfield Lake (Figure 2; Appendix C).
In nost waters, growh was simlar to or slightly better than in 1992. G owh of
spring fingerlings was 0.88 and 0.93 mmd in Magic and Little Wod reservoirs,
respectively, which was also slightly better than in 1992 (Figure 3). Fall
fingerlings were virtually absent from four of the eight waters into which they
were stocked in 1992. In Wnder Reservoir, no 1992 fall fingerlings were sanpled
after July, 1993. Annual growh (to Cctober 1993) in the remaining three waters
was 235, 241, and 305 mm in Daniels, 24-Mle, and Springfield reservoirs,
respectively (Figure 4).

Mean rainbow trout relative weights (all stocked groups conbined) were near
or above 100 in nost of the study waters from May to COctober (Figure 5). In
Daniels and 24-Mle reservoirs, relative weights were well below 100 for nost of
the growi ng season. In nost waters and nonths, relative weight declined for fish
>400 mm (Appendi x D).

Lake Characteristics

Fi sh species conposition and |imol ogical characteristics for each water are
presented in Appendix E. Three of the study waters (Daniels, Chesterfield, and
Treasureton reservoirs) contained only salnonids. In Mgic Reservoir, yellow
perch Perca flavescens, bridgelip suckers Catostonus colunbianus, and redside
shiners Richardsonius balteatus were present but not abundant. Little Wod
Reservoir contained bridgelip suckers, and 24-M | e Reservoir contained nountain
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suckers Catostonus platyrhynchus. The remaining study waters had conplex fish
conmuni ties, including potentially conpeting and predatory species.

Zoopl ankton conposition and size frequencies are provided in Appendix F.
Al t hough sanmple sizes from sonme waters were snall, we sanpled no zoopl ankton
21.5 mmin Spirit, Hauser, and Little Payette | akes.

For nmost of the evaluation waters in southern |daho, tenperature and oxygen
constraints did not significantly limt trout habitat. In Springfield, 24-Mle,
Magic, and Little Wod reservoirs, trout habitat was present throughout the water
colum (Appendix G. In Daniels Reservoir in June, UTH was present in the top
9.5 mof the water columm, and all of the reservoir was MIH |In June and July,
the upper 7-8 mof Twin Lakes was UTH, and the entire water columm was MIH.

Because we do not yet have 1993 return data for nobst of the study waters,
we could not attenpt to analyze the influences of |ake characteristics on returns
of stocked fish. A conprehensive analysis will be a priority in the next year.

Trophy Trout Eval uations

Survi val Esti nmates

El ectrofishing capture rates were too low in 24-Mle Reservoir to derive
popul ation estimtes using either nmethod. Survival estimates were not feasible.

Popul ation estinmates derived from the two nmethods were considerably
different for sone groups of fish in Daniels Reservoir. Recapture rates were
generally low (Appendix H) and confidence intervals on the estimtes were w de
using the standard Peterson nethod (Table 3). Confidence intervals were snaller
on the one-sanple estimates. No estimate for cutthroat trout was possible with
t he Peterson method because we had no recaptures.

Survival estimates after one year for 1992 spring-planted fish (196 mm were
4.8% and 5.9% using the standard Peterson nethod and one-sanple nethod,
respectively (Table 3). Survival estimates for fall-planted fish (162 mm) were
15.1 and 8.7% respectively.

Bi omass estimates also varied in accordance wth population estinates.
Using standard Peterson nethods, our estimate of trout biomass (excluding
cutthroat trout Oncorhynchus clarki) was 1,434 kg or 9.4 kg/hectare (Table 4).
Qur estimate using the one-sanmple nethod (including cutthroat trout) was 1,945 kg
or 12.4 kg/ hectare.

Excluding the 1993 catchabl es, over 40% of the trout population in Daniels
Reservoir exceeded 400 mm (Appendix |).
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Tabl e 3. Popul ation and survival estinmates (x95% confidence intervals) for 1992
spring and fall-stocked rainbow trout in Daniels Reservior through

May 18, 1993.
May 1993 popul ation
Si ze Dat e Nunber estimat e Survival (%)
st ocked st ocked st ocked V- R c-9 V- R 0-S
196 mr 3/ 31/ 92 4, 690 224 279 4.8 5.9
(£194) (£135) (4.1 (£2.9)
162 mm 9/ 28/ 92 15, 829 2,392 1,372 15.1 8.7
(2, 309) (£225) (£14.6) (£1.5)
a8 MR = standard Peterson estinmate
® 0-S = one-sanple estimate using 1993- stocked fish as a marked group
J1 T3
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Table 4. Population and biomass estimtes for Daniels Reservoir, My 1993,
usi ng standard nark-recapture methods (MR) and a one-sanple (0-5)
estimate with newly stocked fish as a nmarked group.

Mean Density
Popul ati on Vi ght Fi sh/ kg/
Met hod Fi sh G oup estimate (a) hectare hectare
M R Spring 1992
put - and-t ake 224 399. 1.5 0.8
Fall 1992
put - and- gr ow 2,392 122 15.7 1.9
Unmar ked
rai nbow trout 1,554 600 10. 2 6.1
Cutthroat x
rai nbow hybrid 218 572 1.4 0.6
Cut t hr oat no eat. - - -
Total s 4,388 - 28.8 9.4
0-S Spring 1992
put - and-t ake 279 399 1.8 0.7
Fall 1992
put - and- gr ow 1,372 122 9.1 1.9
Unmar ked
rai nbow trout 2,271 600 14.6 8.7
Cutthroat x
rai nbow hybri ds 301 572 1.9 1.1
Cut t hr oat 194 679 1.2 0.8
Total s 4,417 - 28.6 12. 4
J1 T4
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DISCUSSION

Fi ngerli ng- Cat chabl e Tradeoffs

Because we do not have conplete creel census data for 1993 in each water,
our analysis and interpretation is limted. These data and information from
other ongoing IDFG fingerling/catchable evaluations wll be built into a
conprehensi ve analysis in the next year.

Even given linmted data, however, one of the clear trends found thus far is
the poor performance of fall fingerlings. Based on our electrofishing surveys,
fish stocked in fall of 1992 virtually disappeared by spring 1993 in four of the
eight study waters (Magic, Little Wod, Twin, and Chesterfield reservoirs), and
were not sanpled after June 1993 in Wnder Reservoir. Creel census data

supported our findings in Magic and Little Wod reservoirs, i.e. very low return
on fall fingerlings. In Daniels Reservoir, survival of fall 1992 fingerlings was
estimated at 2.4-5.9% after 7 nonths. W still need harvest estimates from

managenment staff to describe returns and costs to the creel in the other study
wat ers.

Though prelimnary results suggest poor performance of fall 1992
fingerlings, it is inportant to note that 1992 was a severe drought year, and
fish were stocked under very low water conditions. In 1993, fall fingerlings
were stocked under much better water conditions. It will be inportant to nonitor
performance and return of the 1993 fish to see if survival inproves w th higher
wat er | evel s.

Spring fingerlings planted in 1992 were evaluated in only Mugic and Little
Wod reservoirs. In both, the weight return exceeded the 100% goal, and they
contributed significantly to the overall harvest. Wight return was higher in
Little Wod Reservoir than in Mgic Reservoir despite poorer growh. This was
related to timng of harvest; over 80% of the spring fingerling harvest in Mgic
Reservoir occurred the year of planting, while in Little Wod Reservoir none were
harvested until the follow ng year.

Weight returns for catchables in Magic and Little Wod reservoirs were al so
i nfluenced primarily by the timng of harvest rather than growth rates in the
reservoirs. Return of 1992 catchables through 1993 in Mgic Reservoir was 28.4%
by nunber and 30.5% by weight. Over 85% of the harvest occured within 4 nonths
of planting. In Little Wod Reservoir, return of 1992 catchables was 38.2% by
number and 58.5% by wei ght. Just 47% of the harvest occured in the first
4 nonths. This provided a better total weight return, despite the poorer growh
conpared to that in Magic Reservoir. Neither of these plants would have nmet the
weight return goal of 100% if they were considered put-and-grow fish. Again,
however, water conditions were poor in 1992, and second-year returns (and total
wei ght returns) might inprove for the plants in these waters.

Several other stocking evaluations are ongoing around the state, including

vari ous conbi nati ons of season and size at planting. These are being conducted
by managenment personnel, and as data become available they will be included in
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an overall analysis. Utimtely, we wll wuse the results of our study to
describe on a broad scale the best size and season to stock rainbow trout in
different water types. For exanple, if fall fingerlings consistently show poor
returns and high cost to the creel, we nmay want to shift enphasis to spring
plants. Based on our prelimnary results, even npbderate increases in spring
stocking mght fully conpensate for dropping fall stocking altogether.

On another level, we hope to refine the prelimnary stocking rate guidelines
for fingerling rainbow trout we developed in 1993 (Dillon and Megargle 1993)
Stocking rate guidelines represent a way to match stocking density to |ake
productivity and angling effort. For catchables, the best approach is probably
to describe stocking relationships derived from past creel census data on | akes
and reservoirs, and base guidelines on these relationships (e.g. stocking rate
vs catch rate, effort vs return). These relationships are currently being
devel oped (G egg Mauser, |DFG unpublished data). For fingerlings, our conpleted
evaluations will result in stocking guidelines to maxim ze survival, growh and
returns in our hatchery fisheries.

A limtation to past ldaho studies evaluating fingerling stocking success
was difficulty in identifying the year and season of stocking for fish observed
in the creel. Mst frequently, fin erosion has been used to identify catchables
in the creel, and fish with little or no fin erosion are usually considered of
fingerling origin. Scale analysis can also be used to describe growh and
possibly size at stocking to differentiate fingerlings from catchables (Bigel ow
1991). Scale analysis is time consuming, however, and both nethods have an
unknown degree of error. W recomrend marking all fish with fin clips, maxillary
clips or fluorescent pignents in waters where size-at-stocking evaluations are
conducted. Marking allows definitive identification of all planted groups, and
aids in creel census data entry and estimations of growh. Differentially
mar king all stocked groups is especially inportant in slowgromh waters where
st ocked year-cl asses nmay overlap in | ength-frequency distribution.

An inportant limtation to our cost analysis is a lack of information on
rearing and stocking costs of trout in each of our resident hatcheries. W have
sonme prelininary figures for catchables but none for spring and fall fingerlings
Because we have no standardized procedures to calculate these costs, each
Hat chery Superintendent estimates production costs differently, and the numnbers
are probably not really conparable. W wll develop a standardized accounting
procedure in the next year to estimate true costs of hatchery products from each
of our resident facilities.

Zoopl ankton size structure in nost of the study waters did not indicate
severe cropping; i.e. nost contained zooplankton L1.5 nm (MIls and Schiavone
1982; MIIls et al. 1987; Appendix F). This suggests that even in waters wth
diverse fish comunities, conpetition for zooplankton was not an inportant
[imtation to trout survival and growh. Rainbow trout feed on a variety of prey

types, and Will al nost exclusively use larger macroinvertebrate prey where
available (Jarcik and Dillon 1992; Job 2 this report). Asssessnment of
conpetitive interactions between trout and other species often inply that
zoopl ankton is the linmting food source (Stuber et al. 1985). This approach is
i nsufficient, however, given our current know edge of trout diets in |Idaho.
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Conpetition for nacroinvertebrate prey appears a nore likely nechanism although
food habits data for potentially conpeting species in |daho are unavail abl e.

Trophy Trout Eval uations

Qur survival estimates for 1992-stocked fish in Daniels Reservoir indicate
that relatively few of these fish will recruit to the trophy fishery. Because of
the 508 mm nmininum length limit, the population is dominated by larger fish
stocked in previous years. Over 40% of the population was >_400 nm Although we
have no conparative data, total population density and biomass is probably high
relative to nost nearby non-trophy waters.

Consistently lower relative weights in Daniels and 24-Mle reservoirs
conpared to other |daho waters suggest fish densities may be too high. Al though
gromh is relatively good and the population size structure in both neets the
nmanagenent objective, the trophy potential of Daniels Reservoir, and probably 24-
Mle Reservoir, could be enhanced by decreasing fish densities. It renmains
uncl ear how much of a stocking reduction would be necessary to inprove grow h,
especially if lower stocking rates are conpensated by increased survival.
Beginning in 1992, stocking rates were reduced in both waters to half that of
nearby yield fisheries. |IDFG should probably evaluate the reduction in stocking
rates after 2 or 3 years to assess the effects on fish survival and growh,
angler catch rates and yield of trophy fish. Sonme sacrifice in catch rates nay
be necessary if increased production of trophy (>508 M) fish is an inportant
managenent goal for these fisheries.

St ocking a known nunber of narked fish for popul ation or survival estinates
appears useful, although there are inmportant assunptions associated with the
met hod. We assuned no nortality of newy-stocked fish prior to the recapture
effort. Any nortality which did occur would lead to overestimates of abundance
for the other fish groups. Another inportant assunption is equal vulnerability
to electrofishing of all fish groups. Recapture rates for the |arger unmarked
rai nbow trout and rainbow trout x cutthroat trout hybrids were higher than for
the new y-stocked fish (Appendix H). Thus, our population estinmates for the
larger fish may be positively biased. The nost inportant benefit of the one-
sample method is the tine saved. The effort (and cost) of trout population
estimates is about half that of conventional mark-recapture methods.

CONCLUSI ONS

We cannot draw any substantial conclusions about the performance of fal
fingerlings until the 1993 creel summaries are conpleted. Spring fingerlings are
exceeding return goals in Mgic and Little Wod reservoirs. Based on our
estimtes of stocking costs they were nore cost-effective in providing fish in
the creel than catchables, although catchables provided the mjority of the
harvest in both waters. Catchables in Magic and Little Wod reservoirs did not
meet the weight return goal for put-and-grow fish because npbst were harvested
shortly after stocking.

JOBI TEXT 22



Stocking rates in trophy waters should probably be lower than in general
regul ation yield fisheries. Qur data suggest stockpiling and relatively poor
condition of fish in Daniels and 24-MIle reservoirs, and popul ati ons dom nat ed
by ol der year classes. Survival of fish stocked in Daniels Reservoir in 1992 was
poor. If the managenent goal of these fisheries is to increase production and
harvest of trophy fish, we recommend continuing to stock both of these fisheries
at 50% of the rate used in yield fisheries. The new stocking program should be
evaluated after 3 years to docunment changes in angler catch rates and fish
grow h, survival and popul ation size structure.

The nost efficient means of evaluating stocking stategies is to
differentially mark all fish groups stocked. This sinplifies creel census and
elimnates the need to exanine fin erosion or scales to identify origin of
stocked fish. We recommend alternating left and right mexillary clips for
different years' catchables, and alternating adipose clip and no clip for
fingerlings. Fluorescent dye narks could also be used for multiple groups
stocked the sane year.

It is critical for us to develop a standardized hatchery accounting
procedure that describes production costs for various size fish from each of our
resident hatcheries. This is the only way we can develop well-founded cost-
benefit anal yses for different stocking prograns.

Al though our prelimnary results suggest poor peformance of fall
fingerlings, the 1992 stocking was under very poor water conditions. W still
lack 1993 harvest estimates for several waters. W should continue to nonitor
these fisheries through 1994 to deternmine if the fall fingerlings stocked under
better water conditions will neet return goals.

RECOVIVENDATI ONS

1. If increased production of trophy trout is the nost inmportant nanagenent
goal for Daniels and 24-Mle reservoirs, stocking rate should remain at 50%
of the rate used in yield fisheries. The fisheries should be evaluated after
3 years to docunment changes in catch rates and fish growth, survival
and size structure.

2. In fisheries schedul ed for stocking evaluations, all groups of stocked fish
should be differentially marked to ensure proper identification and
elimnate the need for scale analysis or other nobre error-prone
identification nethods.

3. In the next year, develop a standardized hatchery accounting system to
docunent production costs for different sizes of fish at each resident
facility.

4. Continue the stocking evaluations through 1994; include data from other
regi onal stocking evaluations in the analysis.
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Appendi x A, Costs to rear and stock catchabl e rainbow trout at | DFG hatcheri es,
1992 (1 DFG unpublished data).

Hat chery Nunber of fish Cost (%) Cost/fish
Hager man 950, 575 182, 097 0.19
Anerican Falls 110, 600 33, 139 0.29
G ace 100, 050 35, 749 0. 36
Nanpa 226, 100 109, 397 0. 48
Hayspur 142, 250 79, 475 0. 56
Cl ear wat er 152, 500 116, 643 0.76
McCal | 35, 048 29, 896 0. 85
Mul | an 54, 050 47, 086 0. 87
Mackay 105, 900 127,662 1.20
Asht on 58, 800 78, 488 1.33
d ark Fork 149, 900 289, 979 1.93

Tot al 2,085,773 1,129, 656 0. 54
J1 AA
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Appendi x B. 1992 Creel census data on waters wi th put-and-take (P&T)/put-and-grow (P& experiments.

Actual Standardized

Number of  Number of marked Catch rate Return (x) cost/fish cost/fish

put-and-take put-and grow Total effort (fish/hour) Harvest by number creeled ($) creeled (5)

water Census period trout stocked trout planted2 (hr/hectare) P&G P&T P&  P&T P&G P&T  P&G P&T P&G  P&T
Magic Reservoir Jun-Dec 33,850 201,400 (s) 300 - 0.15 - 9,363 - 27.6 - 0.69 1.9
Little wood Res. June-Dec 7,600 54,000 (s) 250 - 0.18 - 2,400 - 31.5 - 1.78 - 1.71
Twin Lakes May-Sep 11'150 - 84 - 0.09 - 1,446 - 12.9 - 2.79 - 4.19
winder Reservoir May -Sep 13,160 - 547 - 0.51 - 7,997 - 69.8 - 0.59 - 0.8
Treasureton Res.b May -Aug 16,000 - 350 - 0.68 - 5,823 - 36.4 - 099 - 1.48
springfield Lakec Jul-Sep 8,500 - 129 - 0.11 - 747 - 8.9 - 3.26 - 6.07
chesterfield Res.b May -Jun 40,000 - 35 - 0.13 - 1,430 - 3.6 - 5.28 - 15.00
C.J. Strike Res. Apr '92-may '93 0 26,390 (w) 78 0.003 343 1.3 - 3.06 - 4.62 -
7,875 (s) 78 0.017 1,802 22.9 _ 0.69 _ 0.66 -
Cascade Res.d Nov '90-Nov '92 150,000 17 0.14 31,500 - 21.0 - 2.53 - 3.42
169,000 (f) <0.01 655 0.38 - 18.06 - - -

145,000 (s) <0.01 1,094 0.75 - 9.19 - - -

130.000 () <0.01 298 0.23 - 30.54 - - -

396,000 () <0.01 58 0.01 - 478.00 -

spirit Lake Apr-Sep 7,000 0 54 - 0.015 - 448 - 6.4 -30.16 -  8.48
Hauser Lake Apr-sep 9,000 - 140 - 0.06 - 2,004 - 22.3 - 8.65 - 2.48

& Includes only marked fish stocked in spring (s), fall (f), or winter (w).

b Reservoirs went dry. )
¢ Census not_started until July; effort, harvest, and returns were underestimated.
d The several groups of put-and-grow trout were part of strain/size evaluation.
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Appendix C. Growth of catchable hatchery rainbow trout

in nine |daho | akes

reservoirs, 1993.
Locat i on May  June July Auqust September October Novenber
Magi ¢ Reservoir 226 240 287 294 334 348 -
Little Wood Reservoir 250 270 283 287 - 304 -
Springfield Lake 252 280 350 - 467 469 -
Dani el s Reservoir 243 280 300 338 354 361 -
Twi n Lakes 246 280 290 305 330 343 -
W nder Reservoir 229 257 - 278 295 305 310
Treasureton Reservoir 229 272 305 341 364 372 381
Chesterfield Reservoir 229 286 325 340 389 416 417
24-M |l e Reservoir 229 257 300 321 350 367 -
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Appendi x E. Li mol ogi cal data and species conposition for Idaho | akes and reservoirs with fingerling-catchable
st ocki ng eval uati ons.

Total
Ssurface Mean Secchi disk Total dissolved
area at full depth  conductivity transparency phosphorous Alkalinity solids
Location pool (hectares) (M (mmhos/cm) (m) (mi1) (mall) (mi1) Species compositiona
Spirit Lake 1,700 50 12.7 0.042 25.0 33.0 KOK, LMB, PMS, YEP, NOP,
CT, SCR, PWF
Hauser Lake 245 6.0 45 5.2 0.015 19.2 30.0 PMS, YEP, SCR, BBH, TEN,
LMB, TIM
Cascade Reservoir 12,145 17.1 58 2.9 0.050 17.3 38.7 YEP, COH, SMB, SCF, SU,
KOK, BBH, MWF
C.J. Strike Reservoir 3,036 2.1 651 1.3 0.042 152.0 434.0 BLG, LMB, SVMB, PMS, YEP,
SCR, SQF, RSS, SU,
CAR,
CHS, BBH, CCF
Magic Reservoir 729 32.5 492 2.7 0.022 97.9 328.0
WRB, YEP, SU, RSS
Little wood Reservoir 238 16.1 295 2.4 - - 196.7 WRB, SU
Springfield Lake 26 1.6 529 2.7 - - 352.7 UTS, SU, BRT
Daniels Reservoir 151 7.0 507 2.6 - - 338.0 LCT, HYB
Twin Lakes 181 9.5 304 3.5 - - 159.8 CAR, BLG, LMB, TIM, BBH
winder Reservoir 38 5.4 218 4.1 - - 145.3 LMB, BLG, GSF
Treasureton Reservoir - - - Ha%chery rainbow trout
nnilv
Chesterfield Reservoir 645 4.5 290 1.5 0.045 152.0 193.3 BRT
24-Mile Reservoir 20 3.0 600 6.7 - - 400 MTS, BKT

aSpecies other than hatchery rainbow trout; KOK - kokanee, LMB largemouth bass, PMS = pumpkinseed, YEP = yellow perch, NOP = northern pike, CT =
cutthroat trout, SCR = black crappie, PWF = pygmy whitefish, BBH = brown bullhead, TEN = tench, TIM = tiger musky, COH = coho salmon, SMB = smallmouth
bass, SCF = northern squawfish, SU = sucker spp., MWF = mountain whitefish, BLG = bluegill, RSS = redside shiner, CAR = carp, CHS = chiselmouth chub,
CCF = channel catfish, WRB = wild rainbow trout, UTC = Utah chub, BRT = brown trout, LCT = lahontan cutthroat, HYB = cutthroat x rainbow hybrids, GSF
= green sunfish, MTS = mountain sucker, BKT = brook trout.
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Appendix F. Zooplankton composition and size structure for ten Idaho waters with fingerling-catchable
stocking evaluations, 1993.

Taxonomic Relative abundance by size (mmz
Location Date group 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25
Spirit Lake 08/10 Bosmina 3 4
Copepods 201 978 163 28 4
Daphnia 9 60 75 77 14
Hauser Lake 08/15 Bosmina
Copepods 3 2 1
Daphnia 1 3 10
Magic Reservoir 07/02 Bosmina
Copepods 47 212 33 4
Daphnia 7 23 36 28 23 15 7 3
Little wood Reservoir 07/02 Bosmina
Copepods 1 4 6 2 2
Daphnia 3 4 5 7 6
07/28 Bosmina
Copepods 3 19 36 22 4 1 2
Daphnia 68 36 31 98 78 22 5 2
Daniels Reservoir 07/14 Bosmina
Copepods 242 321 149 120
Daphnia 2 57 138 148 85 73 7 3 1
07/21 Bosmina 7 1
Copepods 23 64 42 3
Daphnia 2 23 18 27 8 9 3 2
Twin Lakes 07/16 Bosmina 10
Copepods 55 247 133 71 11
Daphnia 2 26 66 29 13 7 10 5
winder Reservoir 07/15 Bosmina 2
Copepods 62 118 188 8
Daphnia 28 166 289 168 141 43 22 6
Treasureton Reservoir 07/14 Bosmina
Copepods 44 150 27 19 15
Daphnia 4 10 36 56 24 14 5 5 1
Chesterfield Reservoir 07/16 Bosmina
Daphnia 39 141 68 20 29 14 10 9 7
24-Mile Reservoir 06/30 Bosmina
Copepods 16 51 19 25 10
Daphnia 2 21 14 11 5 10 1
07/16 Bosmina
Copepods 2 6 3 4 3
Daphnia 1 2
09/22 Bosmina
Copepods 2 2 1
Daphnia 1 17 5 1 2
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Appendi x G- Tenperature and ongen profiles for ten Idaho waters with
fingerling-catchabl e stocking eval uations, 1993.

Di ssol ved Di ssol ved
oxyaen Tenmperature oxyaen Tenperature
Dat e Depth (m (ma/1) (°C1 Date Depth (m (ma/1) (°Q
Spirit Lake
06/ 26 surface 10. 4 18.0 08/ 10 surface 10. 2 18
1 10. 8 15.0 1 10.0 18
2 10. 8 15.0 2 10.2 18
3 11.0 14.5 3 10. 2 18
4 11.0 13.5 4 10.2 17
5 11.1 13.5 5 12. 4 16
6 12.0 10.0 6 12. 4 14
7 12.0 7.5 7 12.6 11
8 11.1 6.0 8 10. 4 7
9 9.1 4.5 9 7.4 6
10 8.6 4.0 10 6.2 5
11 8.3 4.0 11 5.8 5
12 8.4 3.5 12 5.8 4
13 8.7 3.5 13 5.8 4
15 8.8 3.0 15 5.6 3
20 8.5 2.0 20 4.4 2
25 4.9 2.0 25 2.0 2
27 4.5 2.0
Hauser Lake
06/ 25 surface 10. 2 16 08/ 10 surface 10. 2 20
1 10.0 16 1 10.0 20
2 10.0 16 2 9.8 20
3 11.1 14 3 10.0 19
4 10.0 14 4 10. 2 15
5 9.4 12 5 7.0 13
6 5.8 7 6 5.5 11
7 3.9 5 7 2.2 7
8 3.0 5 8 2.8 6
9 1.9 4 9 2.6 6
10 1.9 4 10 2.5 5
11 2.9 4 11 3.2 5
12 2.1 4
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Appendi x G conti nued.

Di ssol ved Di ssol ved
oxyaen Tenper at ur e oxyaen Tenmperat ure
Dat e Depth (m (ma/1) (°Q Dat e Depth (m 1ma/l) (° Q)

Magi ¢ Reservoir

07/ 02 surface 11.0 14 07/ 28 surface 10.0 15
1 10.8 14 1 9.8 15
2 10. 7 13 2 10.0 14
3 10.6 13 3 9.8 14
4 10. 4 13 4 9.6 14
5 10.5 13 5 9.5 13
6 10. 4 13 6 9.5 13
7 10. 4 13 7 9.5 13
8 10. 2 13 8 0.4 13
9 10. 2 12 9 9.4 13
10 10.0 12 10 9.3 13
11 9.6 11 11 9.0 13
12 9.4 10 12 8.8 13
13 8.5 12
15 8.4 12
20 6.6 11
25 5.0 11
30 2.8 9
Little Whod Reservoir
07/02 surface 11.5 13.5 07/ 28 surface 12.5 14.0
1 11.3 13.5 1 12. 4 13.0
2 11.2 13.5 2 12.5 13.0
3 11.2 13.0 3 12.1 13.0
4 11.0 13.0 4 12.2 13.0
5 10.7 13.0 5 12.0 13.0
7 10.6 13.0 7 11.8 13.0
10 10. 2 10.0 10 9.7 11.0
15 10. 3 8.0 15 0.0 10.0
20 10. 4 7.5 20 8.8 9.7
25 10. 2 7.5 25 8.2 9.0
30 10.8 7.0 30 8.4 9.0
Sorinafield Lake
06/ 15 surface 13.2 15.0 07/ 13 surface 12.8 15.5
1 13.8 15.0 1 12.8 15.0
2 14.0 13.0 2 12.2 13.2
3 10. 2 13.0
09/ 23 surface 13.8 9.0
1 14.0 9.0
2 14.0 9.0
3 12.2 9.0
4 10.0 9.0
J1 AC
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Appendi x G- conti nued.

Di ssol ved Di ssol ved
oxyaen Temper at ure oxvaen Tenper at ure
Dat e Depth (M (nma/11 (°d Dat e Depth (m (nma/1) (°Q

Dani el s Reservoir

06/ 17 surface 13.3 14.0 07/ 14 surface 12. 4 17.0
1 11. 2 14. 0 1 12. 2 17.0
2 11. 2 14.0 2 12. 6 15.5
3 11. 2 14.0 3 12.0 15.0
4 11. 2 14. 0 4 11.8 15. 8
5 11.0 14.0 5 10. 6 15.0
6 11.0 13.5 6 9.2 14.5
7 10. 2 11.5 7 6.7 12.5
8 8.8 11.0 8 4,2 12.5
9 6.2 10.5 9 2.8 10.0

10 4.2 11.0 10 3.2 8.0
11 3.5 8.5 11 3.3 7.0
12 3.0 8.0 12 3.6 7.0

09/ 21 surface 8.8 11.0
1 9.0 11.0
2 8.8 11.0
3 9.0 11.0
4 9.0 10.5
5 8.8 10.5
6 8.8 10.5
7 9.0 10.5
8 8.6 10.0
9 6.2 10.0

10 2.8 9.0
Twi n Lakes

06/ 16 surface 10. 4 13.5 07/ 14 surface 9.5 17.0
1 10.0 13.5 1 9.0 17.0
2 10. 2 13.5 2 9.9 16.5
3 10. 2 13.5 3 9.9 16.5
4 10. 2 13.0 4 9.9 16.5
5 9.8 13.0 5 9.7 16. 0
6 9.6 13.0 6 9.4 16. 0
7 8.0 10.0 7 9.1 15.0
8 4.5 10.0 8 3.6 13.0
9 3.8 9.0 9 3.4 12.5

10 3.0 8.5 10 3.5 12.0
11 1.3 8.0
12 2.8 7.5
13 2.0 7.0
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Appendi x G. conti nued.

Dissaolved

Dissol ved

oxygen Tenperature

oxygen Tenperature

Dat e Depth (m (ma/1) (° O Date Depth (m _(na/l)
Twin Lakes (continued)
09/ 21 surface 10. 4 12.5
1 10.0 12.5
2 9.4 12.5
3 9.0 12.0
4 9.0 12.0
5 9.0 12.0
6 8.4 12.0
7 8.5 12.0
W nder Reservoir
07/ 15 surface 9.6 17.8
1 10.0 17.0
2 9.8 16.5
3 9.6 16.5
4 9.4 16.0
5 8.4 14.5
6 7.8 12.0
7 8.2 13.0
8 8.2 12.0
Chesterfield Reservoir
07/ 16 surface 11.6 17.0
1 10. 6 16.5
2 9.4 16.0
3 9.2 15.2
4 9.0 15.0
5 8.9 15.0
6 9.2 15.0
7 8.0 14.5
8 7.6 14. 2
9 6.8 14.0
10 3.2 12.0
24-M | e Reservoir
06/ 30 surface 11. 4 16.0 07/ 16 surface 13.5 17.
1 11. 2 16.0 1 13. 4 17.
2 11.2 16.0 2 13. 4 16.
3 13.2 15.0 3 13.8 15.
4 11.8 15.0 4 15.2 15.
5 11.8 14.5
6 13.6 13.5
09/ 22 surface 13.2 11.0
1 13.2 11.0
2 12.5 11.0
3 13.0 10.0
4 9.4 9.5
5 9.2 9.0

(0

)

OO~NO1 OO
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Appendi x H. Mark-recapture data for
May 1993. The spring 1993 fish were stocked after
the other five groups.

popul ation estinates on Daniels Reservoir,

mar ki ng runs for

Tot al Tot al Mar ked Recapt ure
Fi sh Group mar ked recapt ures recapt ures Rat e
Spring 1992
cat chabl es 15 13 2 13.3
Fall 1992
fingerlings 103 68 2 1.9
Unnmar ked
rai nbow trout 275 106 18 6.5
Cutthroat x
rai nbow hybri ds 28 14 1 3.6
Cut t hr oat 38 8 0 0
Spring 1993
cat chabl e-si ze 4, 690 - 218 4.6
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conposition in five ldaho reservoirs from May through COctober 1993. Food habits
varied anong |akes and by nonth within lakes. Trout growth was best in waters
where nacroi nvertebrates domnated the diet. In |akes with diverse forage bases,
rai nbow trout switched to larger forage itens as they grew. In Magic Reservoir,
all size classes of fish used the sane primary prey type in nost nonths. Rai nbow
trout growh rates were greatest in Springfield Reservoir where nmean total weight
of stomach contents was the highest, sanpling catch rates were the |owest, and
there was a population of |arge nacroinvertebrates (anphipods) available for
rai nbow trout consunption. Rainbow trout growmh was slowest in Twin Lakes where
the nean total weight of stonmach contents were the |owest, conpetitors were
present, and the diet was dom nated by zooplankton. Information on food habits
may be useful to predict the growmh potential of rainbow trout in |akes and
reservoirs.
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| NTRODUCTI ON

Most of ldaho's lake and reservoir rainbow trout Oncorhynchus nykiss
fisheries are supported by stocking hatchery trout. Some of these waters
consistently produce trophy size (>508 M) rainbow trout while others rarely grow
large trout. There are currently no guidelines that describe the potential of
| daho waters to produce quality rainbow trout.

Under st andi ng what influences the growth and survival of stocked rainbow

trout in lakes and reservoirs will help us predict the fishery potential of
i ndi vidual waters. Factors that affect the growh and survival of rainbow trout
include: |ake productivity, genetic strain of trout and age at maturity,

stocking rates (density), thermal regine, and diet. Eric Parkinson (British
Col unbi a Fi sheries Branch, personal comrunication) noted that |ongevity, forage
base, and harvest are the nobst inportant factors affecting trophy rainbow trout
potential in British Colunbia |akes and reservoirs. Forage comunities and
longevity are unlikely to change; therefore, nost of our nanagenent for trophy
rai nbow trout focuses on restricting harvest. In |Idaho, a 508 nm mini mum | ength
and two fish linmt is the standard regulation on trophy trout |I|akes and
reservoirs. Still, if forage communities play a major role in production of
trophy rainbow trout, perhaps we can use indices of forage availability or forage
communities to predict which of our waters are best suited for trophy nanagenent.

The inportance of forage comunity to the growh of rainbow trout in Idaho
is not well wunderstood. Rainbow trout wll feed on alnost all food types
available to them (Naito 1990). Piscivory in predators is not obligate, and
consunption of fish prey is influenced by prey body size, abundance, behavi or and
habitat preference (Keast 1985). Some strains of rainbow trout are nore
pi scivorous than others. It is clear, however, that trout do not require forage
fish to reach trophy size if |arge macroinvertebrate forage is abundant (Naito
1990). Food requirenents wll change as body size increases to maxim ze net
energy gain relative to expenditure. Relative inportance of snaller prey itens in
the diet will decrease as trout grow, and use of larger prey itens such as
fish, terrestrial insects, and aquatic insects wll increase (lrvine and
Northcote 1982). Predatory fish prefer to devour the |argest possible prey.
Hartman (1958) showed that, for rainbow trout, the naxi mum size of prey consuned
is directly related to size of nouth gap.

In a prelimnary diet study conducted in Salnmon Falls Creek Reservoir
(Jarcik and Dillon 1991), rainbow trout diets changed dramatically w th season
and size of fish. As fish grew beyond 225 mm diet shifted from primarily
zoopl ankton to larger forage itens such as aquatic insect |arvae, terrestrial
insects and fish. Prey fish, primarily young-of-the-year yellow perch Perca
flavescens were only a significant part of the diet for fish over 450 nm and only
in September and Cctober when other forage becane |ess available. A shift to
| arger prey may be necessary when rainbow trout reach sone threshold size,
al t hough threshol d size nay very anong strains (Hensler 1987).

It is unclear how availability of individual prey types (i.e. fish,
zoopl ankton, terrestrial insects, aquatic insects) influence overall trout
growh. This study was undertaken to deternine if forage community can be used
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as an indicator of trophy potential for our hatchery rainbow trout waters. By
identifying what prey types are used by large rainbow trout we rmay be able to
determne if some ldaho |akes and reservoirs are better suited for trophy trout
nmanagemnent .

PRQIECT GOAL

To meximze the effectiveness of trout stocking prograns in Idaho |akes and
reservoirs to nmeet nmanagenment goals for Idaho's fisheries.

OBJECTI VE

1. To describe the rel ationships between food habits and growth and condition
of hatchery rainbow trout in five |Idaho reservoirs.

STUDY AREA

W selected six waters for this study including three managed with trophy
trout regulations and three with general harvest regulations. These waters
represented a range of productivities and species composition (Job 1 this
report). W sampled trout from Daniels Reservoir, Twin Lakes, 24-M|e Reservoir,
and Springfield Reservoir in Region 5 Magic Reservoir in Region 4, and Little
Payette Lake in Region 3. Sanpling fromLittle Payette Lake was abandoned due
to poor sanpling success.

METHCDS

Sanpl i ng

We sanpled rainbow trout food habits nmonthly from May through October in
each study water. We collected fish by electrofishing at night in the littora
zones. W sanpled fish with a Smith Root electrofishing boat. Fish were stunned
with pulsed direct current powered by a 5,000-watt generator. Each nonth our
sanmpling goal was to collect 10 trout for every 100 mm | ength group present in
each study water.

W neasured total lengths (m) and weights (g) of all rainbow trout captured
to the nearest 5 mm and 5 g, respectively. W renoved stomach contents by
gastric flushing (He and Wirtsbaugh 1993). W used a 60 cc syringe connected to
rubber surgical tubing. The stomach contents were evacuated into a wire nesh
strainer, placed in plastic bags, and preserved in 10% formalin. In Magic
Reservoir, we removed stomachs from all sanpled fish (after flushing) to
determ ne efficiency of the gastric | avage. Wole digestive tracts were renoved
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by cutting the esophagus as far forward as possible and cutting bel ow the ceacae.
In the remaining waters, we renmoved stonachs from three fish in each 100 nm
I ength group after flushing. Al sanples were preserved in 10% formalin.

In the laboratory, we identified and sorted individual stomach contents into
10 general prey types: aquatic insect larvae, aquatic insect adults, terrestria
insects, fish, zooplankton, anphipods, vegetation, corixids, snails, and
unidentified. After sorting the contents, we dried the individual food types
overni ght at 105°C and wei ghed them with an anal ytical bal ance (Bowen 1985).

To determine flushing efficiency, digestive tracts were cut open and the
unflushed contents were dried overnight at 105°C. W deternined total stomach
wei ght by adding the weight of flushed contents to weight of contents renmaining
in the stomach. W expressed flushing efficiency as a percentage of the tota
stomach contents successfully evacuat ed.

To assess condition of sanpled fish, we eviscerated 30-100% of the fish used

for food habits analysis to deternine pyloric fat index (PFl; Goede 1987). W
al so calculated relative weights (Anderson 1980).

Data Anal ysi s

To describe overall diet differences by fish size, we grouped fish into 100
mm | ength groups (100-199 mm 200-299 mm 300-399 mm etc.). W calculated the
percent of individual food items in the diet from the conbined anmount (dry
weight) for all fish in each length group for the entire sanpling period (Muy-
Cct ober) .

To describe seasonal changes in diet within |akes, we summarized the diet
data by fish length group and nonth using the dry weight for each food type.

W conpared food habits (nean total weight of stonach contents and
proportions of different prey types) to rainbow trout growh in each water. W
sumari zed the nmean total weight of stonmach contents for each size class over the
entire sanpling period.

As part of fingerling-catchable evaluations (Job 1, this report) we have
used both relative weight (W) and PFl as indices to assess trout condition. For
fish sampled from Magic Reservoir, we plotted individual W values against
i ndi vidual PFI values to see how well the two condition indices were correl ated.

RESULTS

We completed six sanpling trips to five reservoirs once a nmonth from My
through Cctober. Lengths, weights, and stomach sanples were collected from 616
trout. For sone |akes and nonths, electrofishing catch rates and sanple sizes
were | ow (Appendi x A).
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A conbi ned average of 91% of the food itenms were flushed from rai nbow trout
in Daniels Reservoir, Twin Lakes, 24-MIle Reservoir, and Magi c Reservoir over the
sanpling period (Appendix B). Mgic Reservoir had the | owest average of 74% from
May to Cctober. In Magic Reservoir, rainbow trout diets were conposed nainly of
snails in Septenber and COctober. This reduced the punping efficiency
substantially. O the food itens we observed, snails were the only item that
were not easily flushed from the stomachs. Punping efficiency was not determ ned
in Springfield Reservoir due to | ow sanple sizes.

Diet fluctuated by length group in all study waters except for Magic
Reservoir (Figures 1-5). In Mgic Reservoir, aquatic insect larvae, mainly
chironom ds, dominate the diet in all size classes of fish throughout mpst of the
sanpl i ng peri od.

Magi ¢ Reservoir

In Magic Reservoir in My, diet of 100-199 mm fish was 100% zoopl ankton
(Figure 6). In June, there was a shift to aquatic insect |larvae which
represented 75% of the diet with only 12% zoopl ankton. No fish in the 100-199 mm
l ength group were captured fromJuly through Cctober.

For rainbow trout from 200-299 mm zoopl ankton was 96% of the diet in My
and then decreased to only 9% in June (Figure 6). Zooplankton was not a
substantial part of the diet again until October. Aquatic insect |arvae
domi nated the diet in June, represented 100% of the diet in July and August, and
then decreased in inportance in Septenber and Cctober. Shails were only present
in the diet in Septenber and October where they conprised 5% and 34% of the diet,
respectively.

Based on one captured fish in My, zooplankton was 100% of the diet for fish
in the 300 nm length group (Figure 6). Aquatic |arvae and vegetation dom nated
the diet in June for fish in the 300 mm size class. In July and August, aquatic
insect |larvae conmprised 100% of the diet. Aquatic insect |arvae decreased to
half of the diet in Septenber and were not present in Cctober. Snails provided
the bulk of the diet in Septenber and October as chironomds declined in
i nportance. Snails were rarely found in the diet in other nonths.

Only one fish >400 mm was captured during the My sanpling effort
(Figure 6). Aquatic insect |arvae dominated the diet from June through August,
decreased in Septenber, and were not utilized in COctober. Snails provided the
bul k of the diet in Septenber and Cctober.

Dani el s Reservoir

For fish in the 200 nm size class, only one fish was captured in the August
sanpling and none were captured in Septenber or October. Aquatic insect |arvae
were an inportant part of the diet from May through July, and donmi nated the diet
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Magic Reservoir May-October
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Figure 1.7 May through October food habits of hatchery rainbow trout
in Magic Reservoir.

Daniels Reservoir May-October
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Figure 2. May through October food habits of hatchery rainbow
trout in Daniels Reservoir.
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Twin Lakes May-October
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Figure 3. May through October food habits of hatchery rainbow trout in
Twin Lakes.

24-Mile Reservoir May-October
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Figure 4. May through October food habits of hatchery rainbow trout in
24-Mile Reservoir.
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Springfield Lake May-Oct
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Springfield Lake.

48



61

Other =

100-199 mm

100% n=19
g 76%
¥
S
f_ BO% M- | e e e e e e 1
3
® 2% | 1
0% TIIIT . N s N
May Jun Jul Aug Sep Oot
Month
Amphlpodc DAq. larvae Zooplnnkton Othor
wnidentified
300-399 mm
100% n=1 n=10 n= 10 n= 10
§ 7% - -
3
[+
;_ 50% -
§
® 25% |-
% J 1 L y —r ) _— 1
May Jun Jul Aug Sep Oct

Month

[H]Amphlpods DAq. larvae Aq. adults Snalls

EZooplankton @Vegotatlon Cotlxlds BTorr. Insects

Figure 6. May through October food habits for four size classes of rainbow trout in Magic Reservoir

200-299 mm
100% =1 =11 p= 1 = 1 = =
§ w1 || | F=
H
£ so%
£
a
» 25%
o% Iy Iy i 1
May Jun Jul Aug Sep Oct
Month
[[IAmphipods [JAq. larvae [Aq. adutts [ISnails
Zooplankton EVonotatlon Aother EdTer. insects
Other = unidentified
400-499 mm

n=1 nNn=9 pn=

% diet by dry weight
n
o
R
{

n=9 n=3

25% [~
™ ey R
Month
H]]Amphlpods DAq. larvae Othor
EZooplankton @chotaﬂon i Corlxids

Other = oligochastee

Sep Oct

DSnalIs

BTon. Insects



in June (Figure 7). The proportion of anphipods in the diet fluctuated
t hr oughout the season but was highest in July, conprising 60% of the diet.

O fish in the 300 mm size class, aquatic insect |larvae were a major part
of the diet from May through Septenmber, but were not present in October
(Figure 7). Anmphipods increased steadily in the diet from May to August, peaking
at 50% and then declining in Septenber and COctober. Vegetation was greater than
50% of the diet in OCctober and was also present in June and Septenber.
Zoopl ankton were present in small quantities in August and Septenber.

For the largest fish (400-499 nm, anphi pods conprised nore than 50% of the
diet in May and August but were also present in |esser anpbunts in other nonths
(Figure 7). Aquatic insect larvae conprised nore than 75% of the diet in June,
July, and Septenber, but were also present in My and August. In Cctober,
vegetation was greater than 50% of the diet.

Twi n Lakes

Only one fish in the 200-299 mm size class was captured in Septenber and
Oct ober. Aquatic insect |larvae domnated the diet in May and were substanti al
in June and July (Figure 8). Zooplankton conprised 25% of the diet or nore from
May through July. Terrestrial insects were a substantial part of the diet in
June and July. Vegetation was present in stomachs in July.

Zoopl ankton dom nated the diet of 300 nm fish throughout the season except
in July when it only conprised 10% of the diet (Figure 8). Aquatic insect |arvae
were utilized nmost in May and July, but were also present in the diet in June,
August, and Septenmber. Terrestrial insects conprised a |arge percentage of the
diet in August, but were not significant any other nonth.

24-M |l e Reservoir

Corixids and terrestrial insects were the majority of prey items in May for
fish in the 200-299 mm group (Figure 9). In other nmonths aquatic insect |arvae
were an inmportant part of the diet.

In 300-399 mm fish, there was nore of a diversity in forage throughout the
season conpared to other reservoirs (Figure 9). Snails were abundant in the diet
in May, July, August, and Cctober. Leeches were nobst abundant in May and June,
but were also present in August, Septenber, and Cctober. Aquatic insect |arvae
were present in the diet every nonth, but were nost abundant in August and

Sept enber .

In fish >400 mm aquatic insect |arvae were always present in the diet, but
wer e nost abundant in May and June (Figure 9). Anphipods were a small part of
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the diet in my and June where they contributed 13% and 5% of the diet,
respectively. Anmphi pods were not a substantial part of the diet in any other
month. Shails conprised nore of the diet throughout the season than for snaller
si ze groups of fish.

Springfield Lake

Catch rates were |ow throughout the season. Consequently sanple sizes were
smal |l for nost size classes of fish. Fish 200-299 nm were only captured in My
and June. Aquatic insect larvae were the dominant forage itenms in both nonths
(Figure 10).

For fish in the 300-399 mm Il ength group, aquatic insect |larvae were the
primary forage item in My and June (Figure 10). Anphi pods dom nated the diet
|later in the season in July and August. Aquatic insect adults peaked in July at
33% of the diet, but were not present in May or August. There were no sanples
of 300-399 mm fish in the Septenber and Cctober sanmpling trips.

Aquatic insect |arvae and anphi pods were the main forage itens of the 400 mm

and 500 mm fish (Figures 10). The diet was dom nated by aquatic insect |arvae
in May and June and then by anphi pods fromJuly to October.

Growt h Rates

Best overall growth rates were in reservoirs where there were |arge prey
items, and the nean total weight of stomach contents was high. Mean |engths of
sanpled fish (within each 100 mm l|length group) were sinilar anong | akes
(Appendix C. Springfield Reservoir had the highest growh rates and it al so had
the highest nmean total weight of stomach contents for all size classes of fish
at 0.950 g (dry weight) per fish (Figure 11). Fish diets in Springfield
reservoir were dom nated by anphi pods. Twin Lakes had the |owest growh rates
and the |owest nean total weight of stonach contents with an average 0.182 g (dry
wei ght) per fish. Zooplankton was the main food itemfound in the diet of Twin
Lakes fish over 300 nm t hroughout the season. In contrast, zooplankton was not
a substantial percentage of the diet at any tine in |lakes with high rai nbow trout
growt h rates.

Condi ti on Conpari sons

Comparisons of pyloric fat and relative weight in Mgic Reservoir
denmonstrated a poor relationship between the two indices (Appendix D).
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DISCUSSION

For rainbow trout to achieve larger sizes and nmintain growth, they mnust
maxi m ze energy intake while reducing energy expenditure. Threshold for prey
size, as described by Galbraith (1967), shows evidence that growth efficiency
depends upon prey size, specifically because of greater net energy acquired wth
| arger food particles. Zooplankton contain relatively high caloric content, but
due to their small size it may not be efficient for larger rainbow trout to
utilize them Zooplankton > 1.5 mmare present in all of the study waters (Job 1
this report), suggesting zooplankton availability is not limted by conpetition
Hensl er (1987) showed that efficiency in straining food itenms smaller than 2 nm
decreased as trout grew beyond 350 mm CQur results confirm that |arger
nmacroi nvertebrates such as aquatic insect |arvae and anphi pods, if abundant, are
sufficient thenselves to grow large trout. Diets consisting of fish are not
necessary to produce large trout (Jarcik and Dillon 1991; Crossman and Larkin
1959). Prey fish can reduce trout growh by conpeting with the smaller trout for
resources and slowi ng overall growh (Crossman 1959).

There were definite shifts in overall diet conposition by size class in nost
of the reservoirs. In reservoirs with a diversity of food itens (Daniels, 24-
Mle, and Springfield reservoirs), fish began to use larger prey itens as they
increased in length. In Mgic Reservoir, however, aquatic insect |arvae
(primarily chironomids) domi nated the overall diet for all size classes. In Twin
Lakes, zooplankton was a mmjor component of the diet for all size classes of
fish.

Diet also varied by nonth in each reservoir. Aquatic insect |arvae
dom nated diets throughout nobst of the season. Shifts in the diet were nost
noticeable from May to June, probably coinciding with increased abundance of

aquatic insect larvae. As insect |arvae abundance declined in the fall, fish
used other forage such as =zooplankton and snails. Zooplankton forage was
utilized nost by fish under 300 nm except in the fall in a few reservoirs when

| arger prey such as insect |arvae and anphi pods may have becomre | ess avail abl e.

Qur results suggest that trout densities may be one factor limting growh
in waters with populations of nmacroinvertebrates. In several of the waters,
(Magic, 24-Mle, and Daniels reservoirs) rainbow trout food habits were simlar
with aquatic larvae dominating the diet in nobst nonths. Although we did not
nmonitor electrofishing catch per effort, our sanpling results «clearly
denonstrated a range of trout densities in the study waters. In Daniels and 24-
Mle reservoirs, electrofishing catch rates were high and rainbow trout relative
wei ghts were low (Job 1, this report). This suggests that high stocking rates
and restrictive harvest regulations in these waters may be stockpiling fish and

reducing growh. Donald and Anderson (1982) noted that crowding will increase
nmortality, and additional stocking will not necessarily increase production or
nunbers of trout. In Springfield Reservoir, electrofishing catch rates for

rai nbow trout were very low, growh was high, and the food habits data indicated
there may be a hi gher abundance of macroinvertebrate prey.

Interspecific conpetition is another limitation to growh and survival of
stocked trout. Growth of small rainbow trout in Paul Lake, British Col unbia
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declined noticeably when redside shiners Richardsonius balteatus were introduced.
As redside shiners increased in abundance, anphi pods becane rare in trout diets
(Crossman. and Larkin 1959). Twin Lakes has several potential conpetitors for
macroi nvertebrate forage (bluegill Leponis nmcrochirus, | argenouth  bass
M cropterus sal noi des, and carp Cvnrinus carnio). Twin Lakes had |ow
el ectrofishing catch rates, growh rates were poor, and rainbow trout diets were
conposed nmai nly of zoopl ankton.

Trout grow h appears to be nost affected by abundance of large prey itemns
and densities of fish. Reservoirs with popul ations of macroinvertabrates have
potential of supporting trophy size fish, while waters with primarily small
forage such as zoopl ankton may have little potential to support a trophy fishery.

Pyloric fat index indicated little variability in rainbow trout condition
across the study waters or by nmonth. In contrast, relative weight values varied
substantially anong individual fish and waters throughout the season. The PFI
appears to be of little value except for describing fish in very poor or very
good condition. Relative weight is less subjective and denobnstrates fish
condition nore clearly.

Limtations of the Data

Difficulty in collecting adequate nunbers of fish for each size class on
every sanpling trip accounts for sonme |low sanple sizes in the data. Results may
differ if nore fish of certain size classes could have been caught on sone of the
sanpling trips.

Because we collected fish by electrofishing, we sanpled only fish from the
littoral zones of the study waters. |f subpopulations of pelagic fish are
present, their food habits could differ from the fish we sanpled. Qur intent,
however, was to describe how rainbow trout food habits differ fromlake to |ake
on a gross scale, and whether food habits were correlated with growh. Anong at
| east the sections of the populations we sanpled, food habits and growh were
hi ghly variabl e across waters.

Sanmpling by electrofishing can also stress fish severely and nay cause
regurgitation (Bowen 1983). Regurgitation nmay have occurred, adding bias to our
results.

Large food itens, particularly snails, were difficult to flush conpletely
from the stomach. W did not attenpt to correct our data based on flushing
efficiencies. Oher than in Mgic Reservoir, however, flushing efficiencies
approached 100% i n nmost nonths (Appendix B).
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RECOMVENDATI ONS

1) Use forage community and diet conposition data to help predict growh
potential for hatchery rainbow trout in individual waters.
I nvertebrate
Forage Tr out Gow h
Comruni ty Di et Pot enti al
Smal | zoopl ankt on
(<1.5 mm Zoopl ankt on Low
Lar ge zoopl ankt on
(>1.5 mm Zoopl ankt on Low
Zoopl ankton +
Ag. insect larvae I nsect |arvae Mbder at e
(abundant)
Zoopl ankton +
I nsect |arvae (abundant) I nsect |arvae
Anmphi pods (rare) Anphi pods Mbder at e
Zoopl ankton +
I nsect | arvae (abundant) Anphi pods
Anphi pods (abundant) I nsect |arvae Hi gh
Zoopl ankton +
Anphi pods (abundant) Anphi pods
I nsect | arvae (abundant) Leeches
Leeches I nsect |arvae Hi gh
2) Gastric lavage is effective on snall prey itenms, but not on larger itens
such as snails. It is inportant to do sone whole stomach analysis to
val i date for each water.
3) Use relative weight rather than pyloric fat to assess condition of rai nbow
trout in the field.
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Appendi x A. Total rainbow trout sanpled from each study water by nonth and
| ength group.

Length mm Mav June July August Sept enber Cct ober

Magi ¢ Reservoir

100- 199 5 10 - - - -
200- 299 11 11 10 10 9 6
300- 399 1 10 10 10 10 8
400- 499 1 9 8 8 9 3
Dani el s Reservoir
200- 299 10 10 9 1 - -
300- 399 8 12 11 10 10 10
400- 499 8 11 10 10 10 10
24-M | e Reservoir
200- 299 4 10 2 - - -
300- 399 7 10 11 9 10 10
400- 499 3 6 10 10 10 10
Twi n Lakes
200- 299 9 11 9 1 1
300- 399 2 9 12 8 10 10
Sorinafield Reservoir
200- 299 15 4 - - -
300- 399 4 10 3 1 -
400- 499 2 3 1 - 6 7
500- 599 1 3 3 2 2
J2 AA
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Appendi x B. Efficiency of gastric lavage in percent for renoval of food items from hatchery rainbow trout
stomachs in five Idaho reservoirs June-Cctober 1993.

Nurber Numnber Wi ght  of Wi ght of Conbi ned
stomachs conpletely contents contents wei ght of Cont ent s
Locati on Mont h | avaged | avaged | avaged (a) not |avaged (a) contents (a) |avaged (%
Magi ¢ Reservoir June 28 9 12.9 2.5 15. 4 84
August 26 23 0.2 14.9 15.1 99
Sept enber 30 26 11. 3 12. 8 24.1 47
Cct ober 29 26 4.2 2.2 6.5 66
Dani el s Reservoir  June 10 9 5.1 0.4 5.5 93
July 9 9 3.3 0 3.3 100
August 7 5 4.4 0.5 4.9 90
Sept enber 6 6 1.9 0 1.9 100
Cct ober 7 2 8.9 0.5 9.3 95
24-Mle Reservoir  June 9 8 11.4 0 11.4 100
July 8 8 5.9 0 5.9 100
August 6 4 4.9 0.6 5.5 89
Sept enber 5 4 5.5 0.3 5.9 94
Cct ober 6 2 15.3 1.1 16.5 93
Twi n Lakes June 7 7 1.2 0 1.2 100
July 6 4 1.8 0.1 1.9 94
August 3 3 2.2 0 2.2 100
Sept enber 4 4 4.8 0 4.8 100
Cct ober 3 3 3.3 0 3.3 100




Appendi x C.  Mean length and range of

| engths for rainbow trout sanpled for food
habits analysis in five southern |Idaho reservoirs

Mean total length (mm and range () within length group
Locatian 200- 209 200- 200 ANN- 490
Magi ¢ Reservoir 254. 6 345.2 434.1
(200- 290) (300-390) (400-490)
Dani el s Reservoir 260.5 356. 6 420. 8
(200- 290) (300-390) (400-490)
Twin Lakes 260. 6 327.7 -
(220- 290) (300-380)
24-M | e Reservoir 252.5 367.9 437.9
(200- 290) (300-390) (400-490)
Springfield Lake 254.5 341.1 445.0
(230- 280) (300-390) (400-490)
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Appendix D. Plots of relative weight versus pyloric fat index for individual hatchery rainbow trout in
Magic Reservoir, June through October 1993.
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